Share repurchases are transactions which are supposed to cause a market reaction through a signaling approach. However looking only at cumulated abnormal returns (CARs) is insufficient and the results are sometimes contradictory. We introduce the concept of informativeness to assess if repurchases improve the private information content of stock prices. Our empirical test comprises American and European buybacks in the period 1990-2011. We use the synchronicity measure introduced by Roll (1988) to follow the change in informativeness before and after the announcement of a transaction. The determinants of informativeness and CARs are also investigated. Our results are negative: Informativeness does not systematically improve, but may sometimes if a change of dividend policy jointly occurs.
Introduction
Share repurchase is a way to cash out investors which has become used increasingly in the US and recently in Europe. Following a signaling approach, we question if the signal issued by managers is useful. Does buyback effectively disseminate private information in the market?
The traditional way to tackle this problem is to look at abnormal returns. Repurchases are discretionary decisions and the market's immediate reaction is used to check if this signal effectively modifies the stock price. This traditional approach compares a signal, which is supposed to be positive, with expected positive abnormal returns. We do not follow this approach; instead, we prefer to use the idea of the informativeness of the market price. This refers to the private information content of the stock price after the transaction, not on its announcement date. Following Roll's (1988) intuition, a lower level of synchronicity between the stock price and the market return after a given event will indicate that the specific risk expands and incorporates new specific information.
We show that the informativeness of stock prices is not systematically modified by a share repurchase decision. The changes are not univocal. Sometimes informativeness improves and benefits outside investors. Sometimes it decreases. The signaling theory gives only a partial explanation of this situation and focusses only on the market reaction on or around the event date, whereas informativeness is a tool that goes further and beyond. Share repurchase is a signal of value but it is also a signal developed in a global communication policy, i.e., in a situation where the asymmetry of information is the rule between the firm and outside investors. The conclusion is that share repurchase in some situations may improve the informativeness of the stock price to investors but these situations are not frequent. Except when linked with dividend policy signals, share repurchases are signals which do not increase informativeness of the stock price.
Occasionally, but not systematically, they signal undervaluation of the stock price relative to its past record and may result in negative market reaction because of poor prospects in the future.
The rest of the paper is divided into four parts. Section 2 reviews the relevant literature.
Section 3 presents the informativeness concept and the hypotheses. Section 4 contains the variables and descriptive statistics. Section 5 is devoted to the empirical tests. A conclusion follows.
Literature
Although firms may repurchase their shares for many different motives (Dittmar, 2000) , buybacks have often been analyzed following the payout policy perspective. Grullon and Michaely (2002) analyzed share repurchases in the USA. They support the substitution hypothesis in that firms repurchase their share with funds that would otherwise have been used to pay dividends. The reason for the development of share repurchase is the favorable tax treatment of capital gains compared to revenues.
However, although taxation may explain the structural or long term policy behind share repurchase as it is a structural motive, it does not explain change in payout devices or the timing of repurchase. Information asymmetry explains discretionary timing as the payout decision is a signal issued to the shareholders. Compared to dividends, share repurchase is seen as a less informative and clear signal (John and Williams, 1985; Bernheim, 1991) . Allen, Bernardo and Welch (2000) consider that the dividend is a better tool to signal the firm's quality. If confirmed, it means that dividends and repurchases are not interchangeable signals. Moreover the market reaction to a dividend reduction is not negatively significant if the firm experienced share repurchase, meaning that investors do consider payout payments globally whatever their form. Eberhart and Siddique (2005) consider a sample of 7079 US buybacks between 1981 and 1995. They show that buybacks are a first step in a financing decision because they are followed by an issue of shares. The net cash-flow to the firm is null; i.e. capital decreases are globally balanced by future capital increases. They do not confirm the signaling hypothesis as the future operating performance does not increase following a buyback.
Another reason for the positive reaction of price is that buybacks may develop liquidity of the stock in the market because the positive signal will attract new investors. This argument has been challenged, particularly by Ginglinger and Hamon (2007) who consider that share repurchase may have negative consequences for market liquidity.
Using a sample of French share repurchases they show that the bid-ask spreads reduce. Grullon and Michaely (2004) analyze the consequences of a repurchase program for the future performance of a firm. They find that there is no rational and positive signal in that the operating performance does not increase compared with peer firms. They contradict the hypothesis of signaling better prospects. However, the repurchasing firms experience a decline in their systematic risk and consequently in their cost of capital.
This explains why a positive reaction occurs in the stock market price at the time of the announcement. The free cash flow hypothesis is also supported by their result because the repurchase signals an overinvestment situation. The reduction in investment perspective will cause their systematic risk to decrease when returning their investment to shareholders. To support the free cash flow hypothesis, overinvestment is identified as a reduction in capex after the repurchase or a decline in cash and securities holdings.
The crucial hypothesis of Grullon and Michaely's setting is that repurchase occurs at a very specific moment in the firm's development. The profitability of its investment opportunities declines. At that time they claim that the systematic risk declines and as a result their cost of capital is also expected to decline (Berk et al., 1999) . It can be argued that a squeeze of the opportunity set of the firm in terms of its existing assets does not imply that options for growth or future products are more risky per se. Overinvestment does not depend only on a possibly reduced reinvestment rate but also on the internally generated cash flow.
A reduction in the systematic risk is effectively identified by Grullon and Michaely during the three year period following the repurchase. The positive reaction of the market to this negative event (i.e. a decline in investment opportunities) is explained by the reaction of investors who are aware of the decline in systematic risk and in the cost of capital. Their sample includes regulated and utility firms (34% of the total).
In the signaling approach, we can expect two different consequences of repurchase according to where the information asymmetry is. They are not mutually exclusive. The dominant meaning given to this signal is positive. The common analysis of buyback as a signal is that it should be positive because the firm is demonstrating concern about the efficient use of its equity capital (Jensen, 1986) . It avoids dissipating its free cash flow; this signals that future profit per share should increase. Another argument is that managers have private information; they buy undervalued shares to signal good future prospects which are not valued in the current price (Vermaelen, 1984) . On the other hand, managers may also want to signal an abnormally depreciated stock price and support the shareholders' return. If the latter is true, buyback will follow a (relative) decrease in the market price. The difference between these two hypotheses is tiny. The first is directed more toward the future and the latter looks at the past (Benartzi et al., 1997) . However in the first case, buyback will be random and follow the timing and willingness of opportunistic insiders. In the second case, buyback will develop when there has been a fall in the stock price.
The positive signal hypothesis implies that the price of the share repurchase will be lower than the price in the subsequent days, meaning that the managers want to signal that the share has been undervalued relative to its prospects. This hypothesis predicts that future earnings (and other measures of profitability) should improve after repurchase announcements (Grullon and Michaely, 2004, p.652) . This is questioned both by Eberhard and Siddique (2005) and Ginglinger and Hamon (2007) . The price support hypothesis means that the repurchase price is lower than the market price of previous days, so the impulse is to support the price. Ginglinger and Hamon (2007) propose evidence consistent with the price support hypothesis.
This price support hypothesis may explain that a negative meaning may be given to the repurchase decision. When doing it a firm recognizes that its projects have negative NPV and that its future prospect are limited. It may result in a negative market reaction.
Informativeness and hypotheses

Informativeness
Signaling theory has been tested viewing only market reaction identified through CARs.
However, if the idea is that the buyback transaction sends a positive signal about the future of the firm, considering only the market reaction is not sufficient. It may effectively correct past undervaluation and from that perspective CARs are well adapted measures. However, when considering future prospects, signaling involves incorporating specific and new information that was not known before. In that sense, the signal expands the set of specific idiosyncratic information and consequently the firm's systematic risk. Thus, the CAR may be an insufficient measure. This is why, for instance, Grullon and Michaely (2004) look at the long-term operational performance of the firm. There is another theoretical reason which may explain why the CAR is not totally relevant: Rational investors consider the payout globally as the sum of the cashflows they receive and/or pay. They know that an issue of equity may balance or even offset the repurchase flow, so the signal is weakened and may become insignificant. We can have situations of non-significant CARs although the firm issues a significant signal through share repurchase.
We need another measure of the signaling content of share repurchase to complement the immediate market reaction which can be mixed or moderated, and we introduce the broader idea of informativeness. The signal covers private information useful to the market participants. If it is not useful, it is not pure noise. This information is specifically oriented to the firm's prospects and not linked to the global market return. The quantity of private information spread into the stock price is measured by a decrease in synchronicity of the stock price versus the market moves because the specific risk of the stock has increased. If the information is useless or the signal is poor, the specific risk will stay the same, as will synchronicity. Many studies have used the measure of nonsynchronicity to assess the consequences of a given event or situation: IFRS introduction (Beuselink et al., 2010; Loureiro and Taboada, 2012) , corporate cash holdings (Frésard, 2012) , investment decision (Chen and Goldstein, 2007) , international market comparison (Jin and Myers, 2006) .
Non-synchronicity as a measure of specific private information delivered to the market is calculated using the R2 variable. This measure was first introduced by Roll (1988) . As explained by Durnev, Morck and Yeung (2004) , in the absence of firm-specific information, a firm's stock return varies only because of exogenous shocks in industry and market returns. In contrast, the presence of firm-specific information magnifies the stock price, rendering the returns less correlated with market and industry returns.
Hence, stock price informativeness increases when the return on a stock becomes less correlated with market and industry returns. A substantial amount of evidence supports the informational content captured by this measure and particularly the amount of private information about firms.
The R2 values are calculated using weekly price moves. We consider 32-week windows before and after the announcement. Weekly observations are better suited than daily observations because sometimes daily moves are not available. As a result, missing dates are often replaced in databases by doubling the previous quote, generating artificial zero moves in the regressions; therefore, in line with Durnev, Morck and Yeung (2004) , we chose weekly observations.
The following models are estimated:
Subscript t belongs either to the "before" or the "after" windows.
The first equation (1) is the simple market model. It is used as a benchmark to assess the importance of the industry effect. We regress the industry index on the market index in (2). This regression takes into account the known fact that industry indexes are rather strongly correlated with market indexes. From this we get residuals εs,t which are used in our R2 model. This is a means of having uncorrelated explicative variables. The test of the significance of the industry indexes is suited preferably to using this two-step model.
Of course, the R2 of a regression using the two indexes Rm and Rs directly as explicative variables is the same in the end.
The indexes used are the Stoxx600 index for European firms and the Stoxx North America 600. The Stoxx 600 Europe index covers 18 European countries (including the UK) and is euro based. The Stoxx 600 North America index covers US and Canadian firms and is US dollar based. Both have industry sub-indexes. We used 19 industry or sector categories.
To compute the synchronicity measure, we follow Morck et al. (2000) and define stock return synchronicity as:
where R2 is the coefficient of determination obtained from estimating the model (3). We recall that synchronicity is the inverse of informativeness. The log transformation changes the R2 variable, bound by zero and one, into a continuous variable with a more normal distribution. This is commonly referred to in the literature (Durnev, Morck and Yeung, 2004) .
By construction, the higher values of this variable reflect higher stock return synchronicity and lower firm-specific informativeness of stock prices. We expect the R2 and S to decrease between "before" and "after" because of the delivery of some private information due to the completion of the acquisition process. Durnev et al. (2003) and Piotroski and Roulstone (2004) compute the stock return synchronicity for the calendar year. This approach is not relevant here because a possible breakdown is not linked to the calendar year but to the random announcement of a transaction. A neutral period around the announcement date is acknowledged. This period is [-7, +7] calendar days around the announcement date. We decide to neutralize seven days before because the project of repurchase may diffuse to privileged investors or to analysts. Thus, the stock price may move due to insiders. It has been suggested that the premium in acquisition transactions should be computed two to four weeks before the transaction date (Martynova and Renneboog, 2009) . A time period of seven days after the announcement date is necessary for the transaction to be assessed by investors. The date t is the announcement. The consequences of effective repurchase may be enduring. Durnev et al. (2003) and Piotroski and Roulstone (2004) used larger yearly windows to calculate the R2 values. We consider windows of 32 weeks before and 32 weeks after the neutral period. Therefore, the two calculation periods are [-33, - 1] weeks before and [1, 33] weeks after the announcement.
Synchronicity estimation
Share repurchases are taken from the Thomson Financial database for the period from 1990 to 2011. Transactions are filtered to meet the following criteria:
-only completed deals;
-a minimum value of USD 50 million;
-publicly listed firms;
-incorporated either in Europe or in North-America; 2 -no government agencies, banks or financial intermediaries;
-only repurchase and self-tender; -only repayment by cash (or cash dividend).
The basic sample comprises 1006 firms. These restricted criteria were chosen to enable examination of significant transactions. Small operations will not put the firm in a situation where disclosing information is important. Looking at developed countries means that public acquisitions should conform to a regulated process either in the EU or in the USA. This regulation implies the delivery of some information to the target shareholders. As we are measuring the specific private information in the firm's market using the stock price, we need this market to be regulated and to be subject to homogenous regulations.
We calculate the synchronicity between the stock return and the market indices. The synchronicity is given by the R2 of the regression. In order to compare the S estimates, we use two similar windows of 32 observations before and after the announcement. The average R2 resulting from the sample is 0.28 before and 0.30 after. 3 It therefore increases with time. However it should be considered in line with the global overall increase in the sectorial R2s with their market index. The R2s of sector indexes when regressed on the market index increase from an average value of 0.61 before to an average of 0.64 after the event. This means that the increase in individual R2s can be explained by an increase in synchronicity of the sectorial R2 entered in regression (3).
So we correct the individual R2 variations by the sectorial R2 variations. The corrected R2s show a similar synchronicity. 4 We compute synchronicity as continuous variables S = log (R2/(1-R2)) and subtract the sector synchronicity from the individual stock synchronicity. This gives averages for the corrected synchronicity of -1.75 before and -1.81 after the event. This negative variation suggests a lowering in synchronicity which itself means a disclosure of private information integrated in the stock prices. However the difference between the two values is not significant and suggests many differences between the firms. Share repurchase will disclose private specific information. In a signaling approach directed at future prospects, informativeness will increase with share repurchase. The alternative will be that the information disclosed and ensuing from that decision is useless. Our second hypothesis can be split into two sub-hypotheses. As buyback is a discretionary decision, the strength of the signal has a meaning. Moreover, if we take into account the global payout framework of the firm, the signal can be weakened if the dividend policy changes. This is particularly true if repurchase and dividends are substituted. Thus:
H2: Repurchase will develop informativeness, i.e. the dissemination of private information.
H2a: Informativeness increases with the importance of the share buyback.
H2b: Informativeness will be limited if the buyback follows a decrease in dividend.
Variables and descriptive statistics
Reaction to the announcement
We calculate CARs by looking at a window of two calendar weeks around the announcement date. The announcement date occurs during a business day, so the effective window is -5 business days and + 5 business days around the event. We look at abnormal returns in two ways. A simple CAR calculation subtracts the relevant market index return from the stock return. This gives an average positive abnormal return of 1.35%. The standard CAR is calculated using the market model returns and subtracting them from the stock returns. The market model is estimated on a previous window of weekly returns from t-33w to t-1w; i.e. 32 weekly observations. This gives a positive average CAR value of +1.21%. However, we note that the CARs are not significantly different from zero (see Table 2 ). This result differs from Grullon and Michaely's (2004) empirical result of a significant event reaction when share repurchase is disclosed.
INSERT TABLE 2 ABOUT HERE 4.2 Stock market moves
We calculate the stock market moves before and after the announcement. We neutralize a period of one week before and one week after the announcement date. The stock price move is calculated during a 32-week window before and a 32-week window after i.e. [t33w, t-1w] and [t+1w, t+33w] . During these two periods we calculate the stock return deflated by the corresponding market index return. These data are winsorized in the 2.5%-97.5% band.
INSERT TABLE 3 ABOUT HERE
The stock move before repurchase is significantly positive before the announcement.
This result contradicts that of Ginglinger and Hamon (2007) . Post event moves are not significant. We do not see the upside correction as implied by the signaling theory.
Sample
We could only obtain 413 observations of synchronicity from the Thomson Financial database because of the unavailability of data. Many stock prices were missing from the 1990s or the stock did not have related sector indices because the latter were introduced later. Similarly we need to have sufficient data to get the CAR values. This reduces the sample to 412 observations. The total amount of repurchase considered in our sample is USD 467 billion (compared to USD 737 billion in the raw sample). Most of the repurchases occurs in the USA, and European transactions comprise only 18% of the sample. An annual breakdown shows that some years are more populated than others. Market data are assessed through the stock price (PRICE_1D_PRIOR and PRICE_4W_PRIOR) and its relative variation (PR_MOVE). The premium at the announcement date (PREMIUM) is only available for tender. Open market operations do not display that data. Table 5 presents the list of variables.
INSERT TABLE 5 ABOUT HERE
Empirical tests
We first investigate the determinants of the size of the repurchase transaction (see Table   6 ). This can be assessed in terms of absolute value (TRANS_VALUE) or in relative terms compared to the number of shares available in the market. Table 6 policy. An increased dividend in the past will result in a smaller buyback operation as expressed in percentage of acquired shares. However, this relation is only significant at the 10% level. These results do not invalidate the signaling theory of share repurchase because here we do not explain the trigger of a repurchase but the size of the buyback transaction once initiated.
INSERT TABLE 6 ABOUT HERE
The consequence of the share repurchase decision is immediate in the signaling approach. The decision should cause an immediate reaction from the market. Table 7 presents the determinants of the CARs at the announcement date.
The CAR is strongly dependent on the prior excess return EXRETB. A stock underperformance is identified when the repurchase occurs; it results in a positive abnormal return. This relationship is in line with the undervaluation signaling theory.
However, this does not mean that occasional stock undervaluation in the market is the only determinant of a share repurchase. If this were true, the average value of the EXRETB variable over the sample would have been negative. That is not the case in this sample where it is globally negative. This means that the market screens situations where stock undervaluation occurs with a situation where buyback will yield another message. In Equation 5 of Table 7 we split the before event excess return into two variables: One corresponds to the underperformance situation (DUM_NEG_RETB), and the other identifies a situation where there is stock over-performance compared to the market index before the repurchase announcement (DUM_POS_RETB). The coefficient of the former variable is strongly significant and negative (Eq5). This outlines the correction for the undervalued stock price which follows the signal delivered by a share repurchase. This coefficient has important magnitude. A 10% relative drop in the stock price in the previous 33 weeks will result in a positive CAR of 1.2%. On the other hand, if the stock price is overvalued in the preceding period, the buyback signal does not initiate any significant move at the announcement date. Furthermore, a pessimistic signal is issued: A large market to book ratio in such a situation signals those firms that are potentially overvalued. This initiates a negative correction of the stock price. The variables characterizing high perspectives of opportunity growth (Tobin's Q proxy VALUE_OV_NET ASS or market to book variable RATIO_OFFER_TO_B) are significantly negative in Table 7 . This means that share repurchases may signal excessively optimistic perspectives in the market price. The CARs are then negative because the repurchase means lower opportunity growth. It is coherent with a negative meaning associated with the repurchase decision. This is also in line with the Grullon and Michaely's (2004) explanation, but not with their results. It explains why the EXRETA variable is not significant: Repurchase will not systematically deliver a signal of good future prospects previously not taken into account in the stock price. The strength of the signal as measured by the percentage of acquired shares is positively linked with the CAR, which is as expected.
INSERT TABLE 7 ABOUT HERE
We now test the hypotheses by looking at the determinant of informativeness in the stock prices. is rejected. Our measure of informativeness even if it is on average null over the sample is not a random noise. We identify significant determinants which are different from the determinants of the CARs. The synchronicity measure integrates specific elements of information and adds something to the understanding of informativeness in the stock price.
Particularly, the dividend policy plays a significant role in delivering private information when a share repurchase occurs. It strongly helps in explaining why the repurchase occurs. The sign of the increase in the dividend variable DIV_VAR is negative. This means that if the dividend rises and at the same time the firm repurchases shares, the signal is important because the firm does not substitute repurchase for the dividend in its payout policy. It qualifies a pure signal strictly readable in terms of a classic signaling approach: past stock undervaluation and/or concern about the future growth opportunities. It is in line with a complementarity hypothesis between dividends and repurchase.
Informativeness increases in a framework of a global payout policy. Conversely, if the dividend decreases, because of the negative sign of VAR_DIV, the synchronicity rises and the informativeness of the stock price decreases. This means that the signal linked to a share repurchase is then poor information: It simply says that the firm is substituting repurchase for the dividend payment in the payout policy. It does not deliver private information on the stock under/overvaluation. This result confirms our hypothesis H2b which states that a decrease in dividend will limit informativeness.
The ASYMMETRY variable is positively significant in regressions (1) to (4) in Table 8 .
This variable is a proxy of the strength of the signal to deliver private information. As ASYMMETRY increases, so the share of public investors decreases and so the asymmetry of information globally reduces. The role of private information is a concern only for outside investors. The synchronicity improves because the asymmetry of information is less acute. This supports the idea that repurchase is a signal which lowers the prior asymmetry of information.. The other variables, such as stock before event performance, are non-significant. Contrary to our hypothesis H2a, informativeness decreases with the importance of a share buyback transaction. Hence we can question the usefulness of information associated with the share repurchase decision. It does not seem to improve the specific information on the firm to the outside investor, except if associated with a dividend change signal.
INSERT TABLE 8 ABOUT HERE
A robustness check is proposed in Equations (5) and (6). The former uses a two-step estimate to take into account possible endogeneity or joint determination between S and the CAR. A first step equation estimates the predicted values of the CAR. We use Equation (5) identified in the CAR model of Table 7 . We calculate the residual of the CAR estimates. The CAR residual is used as the endogenous variable in Equation (5) of Table   8 . It still is not significant. Equation (6) uses GMM estimates. We use a set of nine instruments (EXRETA, EU, VAL_OV_NET_ASSET, MARKT_VAKUE, TRANS_VALUE, EBITDA_MARGIN, DIV_ERC, DIV VAR, PR_MOVE). As DIV_VAR is used as an instrument, it is not in the regression. The CAR variable is still not significant.
Conclusion
We use the concept of informativeness to test the signaling hypothesis of share repurchase transactions. The signaling hypothesis by itself is supported by the results.
The market reacts to a share repurchase signal. This signal is not clear-cut and needs to be analyzed and scrutinized. The undervaluation story is effective but is too simple. It can combine with a negative story about over-optimism in growth opportunities. These points have been documented in the literature and our paper complements these findings.
The introduction of the informativeness concept to analyze share repurchase is new.
Informativeness analyzes the quality and the usefulness of the private information disclosed with a share repurchase. Our empirical test shows that the use of the synchronicity measure beside the traditional CAR measure is justified and is not redundant. It is demonstrated that the private information delivered when considering a repurchase is related to the asymmetry of information. Sometimes the information delivered to the market is null and do not result in a better informativeness of stock prices.. The informativeness increases when the signal linked to a buyback combines well with a positive dividend policy. If the repurchase is viewed as a pure substitution for dividends in a global payout policy, it does not disclose specific private information to the market. Thus, we can question the informative content of such share repurchase decisions. The major result of the analysis in terms of informativeness is that share repurchase does not only tell a story in terms of stock under-or overvaluation but immediately leads to questioning the dividend policy. The relationship with dividend policy should not be viewed in terms of a substitution framework for dividends. Further research will aim to consider repurchase and dividend policy as joint components. R2) ) where R2raw is used, Synchind: synchronicity measure of the industry index using R2industry; Synchdiff: Modified synchronicity using a correction where the synchronicity of the industry has been subtracted from the raw synchronicity; Diff-in-diff : after announcement synchronicity minus before announcement; P-value: p-value of a T-test of the difference between before and after announcement variables; N=413) [-5d,+5d] ; parameter of the market model are estimated using weekly returns during an estimation period of 32 weeks prior to the estimation, period [t33w,t-1w], Rt-Rm is the simple difference between the stock return and the index return, CAR(MM) is the abnormal returns calculated using the market model returns data are winsorized using the 2.5-97.5% range of initial observations; 395 data) 
